Chemical synthesis and characterization of elastin-like polypeptides (ELPs) with variable guest residues.
The properties of elastin-like polypeptides (ELPs), specifically the fact that they are soluble in aqueous buffers below and aggregate reversibly above a well-defined transition temperature, are extensively used for protein purification, enzyme recycling, and more recently, for in vivo applications such as drug delivery and tissue engineering. ELPs are artificial but biocompatible polypeptides composed of pentameric repeats (Val-Pro-Gly-Xaa-Gly) containing different guest residues Xaa, derived from mammalian elastin. The temperature-dependent aggregation and desaggregation of ELPs is controlled by composition of the pentameric repeats as well as the number of repetitive units within the ELP. External parameters such as ELP concentration, pH, and most importantly, salt effects heavily influence the transition temperature. Here, we explore the chemical synthesis of a series of 51mer peptides consisting of 10 pentameric ELP repeats with hydrophobic as well as charged guest residues such as isoleucine, leucine, alanine, lysine, and/or glutamate all prepared by Boc-based solid phase peptide synthesis. These guest residues expand the available toolbox of synthetic ELPs and provide ELPs that can be chemically modified and tuned to specific environments. An N-terminal cysteine is added allowing disulfide-based crosslinking of ELPs and to link synthetic ELPs to a recombinantly produced protein using native chemical ligation. Transition temperatures of all synthetic ELPs and the fusion construct were determined by measuring turbidity in solution and spanned a large temperature range between 25 and 70 °C, providing synthetically accessible ELPs with transition temperatures suitable for in vitro and in vivo applications. Cycling between their soluble and aggregate state has been observed at least 6 times without significant loss of material for all synthetic ELPs. Copyright © 2016 European Peptide Society and John Wiley & Sons, Ltd.